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Autism ς
A neurodevelopmental disorder 

affecting social behavior and 
communication
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hǾŜǊǾƛŜǿ ƻŦ ǘƻŘŀȅΩǎ ǘŀƭƪ
ÅPrevalence of ASD

ÅCauses ςgenetic and environmental factors

ÅDiagnosis and screening

ÅTreatment approaches

ïEarly intervention

ïMedical conditions

ïSchool age children

ïAdolescents and adults

ÅLeave time for questions (hopefully!)
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Autism 
The Public Health Challenge

Prevalence ςASD: 1 in 110

ïType 1 Diabetes: 1 in 400

ïChildhood Cancer: 1 in 2000

ïCystic Fibrosis: 1 in 3500

This year, more children will be diagnosed with ASD

than AIDS, diabetes, and cancer combined
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Measuring the Public Health Challenge
²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǘƛƻƴ ά.ǳǊŘŜƴ ƻŦ 5ƛǎŜŀǎŜέ

ÁPrevalence

ÁFunctional impairment

ÁChronicity

ÁAge of Onset

ÁCost

Autism > Type 1 Diabetes, Childhood leukemia, CF

Costs to society in US: approx. $35B/yr

ñDisability

Adjusted

Life Yearò
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Health care experience and family impact
Kogan et al., 2008, Pediatrics

Compared to other children with special health 
care needs, children with ASD are:

ÅMore likely to have unmet needs for health 
care and family support services 

ÅDifficulty receiving coordinated care and 
appropriate referrals

ÅFamilies have more financial problems and 
large out-of-pocket expenses

ÅParents more likely to reduce or stop work to 
care for child
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Challenges in early diagnosis

ÅAmerican Academy of Pediatrics recommends ASD 
screening for all children at 18 and 24 months 
(Johnson et al., 2007)

ÅYet, average age of diagnosis is 53 months (ADDM, 
2009) or even later (Shattock et al., 2009)

ÅChildren who are Black, Hispanic, or other non-
White ethnicities are less likely to receive a 
diagnosis (Mandell et al., 2009)
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1975 ð2009

> 600% increase!
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25% of the increase due to diagnostic change from 
mental retardation to ASD

From King and Bearman, International J. of Epidemiology, 2009

Other 

factors

MR        ASD 

One Strong Voice

Changes in prevalence rates for 
ASD versus Mental Retardation

From King and Bearman, International J. of Epidemiology, 2009
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Recent study finds that proportion of children with 

ASD with IQ > 70 is close to 60 %

2009 CDC prevalence study  
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What do we know about the 
causes of autism?
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ά¢ƘŜ !ǳǘƛǎƳǎέ 
Multiple conditions with multiple etiologies
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Treatment A

is effective

Treatment B

is effective

Treatment A

is effective when

combined with B

Treatment A

is effective when

combined with C

Which treatments are most effective for which 
people?  Need to define subtypes of ASD
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Multiple genetic etiologies
Lintas, C and Persisco, A.M. J. Medical Genetics, 2008 

~ 10-15 %  - identifiable 
genetic etiology

Examples:

ïFragile X

ïNeurofibromatosis

ïTuberous sclerosis
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A complex interaction among genetic and 
environmental factors contribute to risk for ASD

Protective factors

ÅFolic acid

ÅFemale gender

Risk factors

ÅParental age

ÅPrematurity

ÅMaternal infection

ÅMaternal antibodies

ÅOrganophosphate pesticides
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Strategies for discovering genetic and 

environmental risk factors for autism

ÅSeven universities collaborating
Å1700 infants studied prospectively (1000 from conception)
Å500 infants will have detailed brain imaging data
ÅDNA and environmental exposure data collected
ÅFunding: NIH, Autism Speaks, Simons Foundation

Craig Newschaffer, Ph.D.

Drexel University

Joe Piven, M.D.

UNC Chapel Hill

Prospective study 
of genetic and 
environmental risk 
factors for autism 
in high-risk siblings
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bŀǘƛƻƴŀƭ /ƘƛƭŘǊŜƴΩǎ {ǘǳŘȅ

ÅFunded by the NIH

ÅLargest long term study of impact of genetic and 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦŀŎǘƻǊǎ ƻƴ ŎƘƛƭŘǊŜƴΩǎ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜǎ ǘƻ ŘŀǘŜ 

Å100,000 children and their families followed longitudinally 
from conception through adulthood

ÅApproximately 1,000 children will be diagnosed with ASD

ÅUnprecedented opportunity to study risk factors for ASD

Strategies for discovering genetic and 

environmental risk factors for autism
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What is being studied?

Ånatural and man-made environmental factors 

Åbiological and chemical factors 

Åphysical surroundings and geographic locations 

Ågenetics 

Åsocial, cultural and family influences
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New Directions in Diagnosis and 
Treatment
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2007 American Academy of Pediatrics

Recommendations to pediatricians: 

ÅRecognize the signs and symptoms of autism 

ÅAdminister ASD screening tool at 18 and 24 mo 

visit

ÅOffer educational, community, and medical  

subspecialty resources
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Screening Tools for Infants and Toddlers

ÅFirst Year Inventory
ïParent questionnaire

ïAssesses behaviors in 12 month 
olds

ÅM-CHAT
ïParent questionnaire combined 
with follow-up phone call

ïAssesses behaviors in 18-24 month 
olds
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Examples of FYI questions
ω5ƻŜǎ ȅƻǳǊ ōŀōȅ ǘǳǊƴ ǘƻ ƭƻƻƪ ǿƘŜƴ ȅƻǳ Ŏŀƭƭ ȅƻǳǊ ōŀōȅΩǎ ƴŀƳŜΚ

ωWhat do you typically have to do to get your baby to smile or 
laugh at you?

ωDoes your baby babble?

ωDoes your baby seem overly sensitive to your touch?

ω!ǊŜ ȅƻǳǊ ōŀōȅΩǎ ǎƭŜŜǇƛƴƎ ŀƴŘ ǿŀƪƛƴƎ ǇŀǘǘŜǊƴǎ ǊŜƎǳƭŀǊ ŦǊƻƳ 
day to day?

ωIs it difficult to calm your baby once he or she is upset?

ωIs your baby content to play along for an hour or more at a 
time?
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Diagnostic and assessment tools for 
infants and toddlers with ASD

ÅAutism Diagnostic 
Observation 
Schedule: Toddlers 
Module (< 30 mos)

ÅAutism 
Observation Scale 
for Infants

(6-24 mos)
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Proposed changes to Diagnostic Manual (DSM-V)

ÅPervasive Developmental Disorders replaced with 
ά!ǳǘƛǎƳ {ǇŜŎǘǊǳƳ 5ƛǎƻǊŘŜǊǎέ ό!{5ύ

ïA single spectrum with no subtypes of Asperger syndrome, 
Childhood Disintegrative Disorder, and PDDNOS

ïSeparation among subtypes is not reliable and not 
correlated with differences in causes or treatment 
approaches

ÅInstead of three types of symptoms (social, 
communicative, repetitive behaviors), only two types 
(social communication, repetitive behaviors)

ÅSymptom severity for ASD defined along a 
continuum from subclinical symptoms to severe
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How do we translate complex 
genetic findings into effective 

biomedical treatments?

New directions in the 
treatment of ASD
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Identification of risk gene

Study downstream effects of genetic
mutation in animal model

Look for common pathways 
across risk genes

Drug target

Translating genetic findings into clinically useful tools: Drug discovery
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Synapses 

ðconnections 

between 

neurons
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Examples of studies of new drugs targeting the synapse
Condition Gene Mechanism Drug Results Researchers

Fragile X FMRP on 
X Chrom

Glutamate 
receptors 
leadingto 
hyper-
excitation

Lithium 
Fenobam
Baclofen

Promising;
Clinical trials with 
FraXand ASD 
patients underway

Mark Bear
Randi 
Hagerman
Jeffrey Conn

Tuberous 
Sclerosis
Complex

TSC1 or 
TSC2

mTOR
signaling

RampamycinAnimal studiesshow 
improvements in 
memory and 
learning and 
shrinking of tumors; 
clinical trials 
promising

AlcinoSilva

Neurofibro-
matosis

NF1gene Enhancement 
of GABA 
release 
leading to 
hyper-
excitation 

Statins Clinical trial showed 
some improvement 
in patients

AlcinoSilva
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Other promising directions in 
treatment of ASD

ÅTreatment of medical conditions associated 
with ASD

ÅEarly intervention in infants and toddlers

ÅInterventions for older children and adults

One Strong Voice
1 Levy, Mandell, and Schultz (2009) Lancet

Treatment of medical conditions 
associate with ASD1

ÅSleep problems ς52-73%

ÅSeizures and epilepsy ς5-49%

ÅGI problems ς8-59%

ÅFood sensitivity ς30-90%

ÅAnxiety ς43-84%

ÅDepression ς2-30% 

Significant impact on quality of life for

Individuals with ASD and their families

Many times go unrecognized and 

untreated

Can contribute to behavioral challenges 

and impair ability to fully benefit from 

educational interventions
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Autism Treatment Network
Funded by Autism Speaks and the Health Resources and Services Administration

ÅAddress the medical issues that 
individuals with autism face

ÅProvide comprehensive, state-of-
the-art, coordinated medical care

ÅDevelop standards of care

ÅEnhance communication among 
providers

ÅProvide training for physicians and 
other clinicians
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Autism Treatment Network

Å Fourteen medical centers participating

Å Patient registry of ~2000 children and adolescents 

Å Over 100 physicians serve on subspecialty committees in 
the areas of sleep, GI, pediatrics, psychiatry, neurology, 
genetics, metabolics, psychology and speech pathology

Å Provide training across the US through community-based 
and telemedicine programs

Å Competed successfully for $12M in federal funding to 
support research, guideline development, and 
dissemination

Å Conducting 10 clinical research studies on nutrition, sleep, 
GI, metabolic deficiencies, bone density and psychiatric co-
morbidities
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Early intervention

One Strong Voice

Traditional ABA approaches with preschool age children
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New directions with toddlers: 
Developmental intervention approaches

ÅBuilt on science of developmental 
psychology rather than learning 
theory from applied behavior 
analysis

ÅChildren learn about their world 
through active exploration

ÅChildren are active learners who 
form and test hypotheses about 
the world ςάƛƴǘǳƛǘƛǾŜ ǎǘŀǘƛǎǘƛŎƛŀƴǎέ

ÅMore complex skills are built on 
earlier ones in developmental 
sequence

ÅLearning occurs in the context of 
affectively rich social relationships One Strong Voice

Social engagement and joint attention predict 
acquisition of language skills

One Strong Voice

Developmental intervention 
approaches

ÅKasari et al ςjoint 
attention intervention

ÅPrizant and Wetherby -
SCERTS model 

ÅRogers and Dawson ς
Early Start Denver 
Model
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Early Start Denver Model

ÅDeveloped by Rogers and 
Dawson

ÅComprehensive 
intervention program and 
curriculum

ÅIntegrates developmental 
and behavioral approaches

ÅAppropriate for children as 
young as 12 months 
through preschool age
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Interdisciplinary team:
Meeting the complex needs of children with ASD

Family

Physician

Intervention 
therapists

Psychologist
Speech 

pathologist

Occupational
therapist

GI problems, sleep difficulties, 

seizures, metabolic conditions

Motor and sensory difficulties

Articulation and auditory 

processing difficulties

Family stressors and 

parental mental health
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ïFunded by National Institutes of Health

ïConducted at University of Washington

ïDawson, PI in collaboration with Sally Rogers, UC Davis

ïAll children < 2.5 years of age when intervention began

ïRandomized study 

ï2 year intervention ς25 hours per week (20 therapist-
delivered, 5 parent-delivered)


